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consolidated, generally well-bedded and well-sorted, fluviatile
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gravel, sand, and silt deposited in major stream channels and
Kings River flood plain. Locally includes slope wash and fan,
eolian, and reworked lake deposits. Thickness probably exceeds
50 m in northeastern part of map area in Kings River Valley

Qc Colluvium (Holocene and Pleistocene)--Unconsolidated and generally

unsorted and poorly bedded gravel, sand, and silt deposited
chiefly as slope wash and talus. Locally includes alluvium and
eolian and landslide deposits. Maximum thickness
approximately 10 m

Qls Landslide deposits (Holocene and Pleistocene)--Rock-slide, slump,

and debris-flow deposits composed of unconsolidated and
nonbedded rock and soil debris. Located on or at base of
steeper slopes; typically form hummocky topography. Locally
includes colluvium and talus. Deposits as thick as about 50 m

Qll Lake Lahontan deposits (Pleistocene)--Chiefly terrace and near-shore

pluvial deposits in easternmost part of map area along margin of
Kings River Valley. Terrace deposits composed mainly of wave-
abraded (subrounded) and imbricated gravel; form distinct,
laterally continuous benches and berms separated by scarps.
Near-shore deposits composed primarily of sand and silt;
include minor eolian material. Terrace scarps delineated by
hachured lines. Maximum thickness of approximately 10 m in
map area. Deposited in reentrant of pluvial Lake Lahontan
occupying Kings River Valley during Pleistocene interglacial
periods (Snyder and others, 1964). Unit equivalent to Lake
Lahontan deposits mapped elsewhere in region by Smith (1973)

Qoal Older alluvium (Pleistocene)--Weakly to moderately consolidated,

generally well-sorted and well-bedded fluviatile gravel, sand,
and silt. Forms moderately dissected alluvial fans and bajadas
in eastern part of map area. Locally includes minor, younger
alluvium and colluvium. Thickness may locally exceed 75 m

QTg Gravel deposits (Pleistocene?, Pliocene, and Miocene?)--Moderately

consolidated, weakly bedded to well-bedded, poorly sorted
gravel and cobbles and subordinate boulders, sand, and silt.
Rarely well exposed; forms gently rolling, locally isolated hills
that may be partly cored by bedrock erosional remnants.
Located in eastern part of map area in low-lying areas
peripheral to eastern flank of Bilk Creek Mountains. Gravel
inferred to be ancient basin fill deposited mainly as colluvial
aprons, pediments, and alluvial fans. Thickness may locally
exceed 50 m

Ttl Tuff of Long Ridge (Miocene)--Nonwelded to densely welded ash-flow

tuff forming simple cooling unit underlain by basal nonwelded
air-fall tuff. Ash-flow tuff compositionally zoned into a lower
aphyric comenditic zone and thicker upper crystal-rich rhyolitic
zone. Lower zone consists of white nonwelded tuff grading
upwards into a 3-m-thick, purplish- to greenish-gray vitrophyre
and overlying light bluish- to greenish-gray, platy, devitrified
welded tuff. Gradational tuff separating lower and upper zones
characterized by either transitional purplish-green crystal-
bearing tuff or thin interstratified greenish-gray aphyric and
brown crystal-rich tuff. Upper zone is dark-purplish-brown,
flaggy, devitrified, densely to partly welded tuff containing
distinctive lenticular to whispy, dark-brown blebs of oxidized
tuff. Crystal fragments increase in abundance upwards from less
than 1 percent near base to 10 percent near top and consist, in
order of decreasing abundance, of alkali feldspar, clinopyroxene,
fayalite, and Fe-Ti oxide. Devitrification products include
arfvedsonite and aegerine; crystals coarsen upwards.
Compaction foliations well defined by beige, coarsely crystalline,
flattened pumice; vapor-phase cavities concentrated along
compacted pumice. Welded parts of tuff locally flow folded;
stretched and lineated pumice visible on platy cleavage surfaces.
Cooling unit commonly capped by several meters of light-
pinkish-orange, finely vesicular tuff. Welded part of tuff forms
columnar-jointed cliffs and weathers dark bluish brown (lower
zone) to dark brown (upper zone). Basal air-fall tuff (10-20 m
thick) consists of white, gray, and conspicuous brick-red, well-
sorted, bedded, pumice-lapilli tuff. Maximum exposed thickness
of unit about 300 m; upper contact eroded or not exposed in
map area. Queried where identity uncertain. Ash-flow tuff
equivalent to member S of the tuff of Long Ridge of Rytuba and
McKee (1984), which forms a composite sheet with two lower
members elsewhere in the region. Member S, whose eruption
resulted in the Long Ridge caldera 10 km east of map area, has
yielded K-Ar dates of 15.8+0.5 Ma and 16.0+0.4 Ma (Rytuba
and McKee, 1984). Also equivalent to part of the alkali rhyolite
of Jordan Meadow of Greene (1976)

Tto Tuff of Oregon Canyon (Miocene)--Nonwelded to densely welded ash-
flow tuff forming simple cooling unit underlain by basal
nonwelded air-fall tuff. Ash-flow tuff compositionally zoned
from a comenditic lower zone to a trachytic(?) upper zone.
Lower zone consists, from base upwards, of white nonwelded to
partly welded tuff, purplish- to bluish-gray, 1-m-thick vitrophyre,
and light-blue-gray, platy to flaggy, devitrified densely welded
tuff. Crystal fragments in lower zone, which constitute about 10
percent of rock, consist of large (as much as 1 cm) blocky
sanidine, quartz, arfvedsonite, and clinopyroxene. Andesitic
lithic fragments common (several percent) in lower zone.
Products of pervasive devitrification in densely welded part of
tuff include arfvedsonite; conspicuous beige, compacted pumice
fragments are coarsely crystalline and contain axial vapor-phase
cavities lined with quartz, arfvedsonite, and K-feldspar.
Gradational tuff separating lower and upper zones similar to
lower zone except for presence of dark-bluish-gray, lenticular to
whispy blebs charged with Fe-Ti oxide that become more
numerous and larger up section and weather rusty brown.
Upper zone of cooling unit light-green or chocolate-brown to
reddish-brown, incipiently welded, locally highly oxidized, punky
to frothy ash-flow tuff; contains numerous dark-red, brown, and
gray scoriaceous lapilli. Crystal fragments in upper zone (about
5 percent) include sanidine, quartz, and aegirine-augite; minor
vapor-phase minerals line vesicles. Densely welded parts of tuff
locally flow folded and weather dark bluish brown (lower zone)
to orangish brown (gradational zone). Lower zone exhibits
columnar jointing and commonly forms cliffs, whereas
gradational tuff is only weakly jointed and forms less prominent
outcrops; upper zone typically forms a ledge less than 5 m thick.
Basal air-fall tuff white to tan, bedded, well sorted, and of
variable thickness. Maximum exposed thickness of unit
approximately 50 m. Unit informally named and described by
Rytuba and McKee (1984), who reported a K-Ar date of
16.1+0.2 Ma for the ash-flow tuff. Equivalent to part of the
alkali rhyolite of Jordan Meadow of Greene (1976). Ash-flow
tuff forms compound cooling unit near its source, the Washburn
calde)ra. 20 km northeast of map area (Rytuba and McKee,

1984

Tif Intermediate flow (Miocene)--Dark-brown, platy to flaggy, flow-
banded and -folded, porphyritic lava flow of intermediate
(trachytic(?)) composition; flow tops and bottoms vesicular,
oxidized, and autogrecciated. Partly corroded anorthoclase
phenocrysts as large as 3 mm compose about 5 percent of rock
and are accompanied by less than 1 percent plagioclase,
clinopyroxene, and Fe-Ti-oxide microphenocrysts. Devitrified
groundmass consists largely of felsite and Fe-Ti oxide.
Weathers dark brown and rarely forms cliffs. Unit present only
in northwestern part of map area where it has maximum
exposed thickness of about 40 m

Ts Steens Basalt (Miocene)--Light- to dark-gray porphyritic to aphyric
lava flows of olivine basalt and basaltic andesite. Flows average
about 5 m thick and commonly form resistant, laterally
continuous cliffs; less competent flow tops and bottoms typically
very vesicular and locally autobrecciated. Composed of 40-70
percent plagioclase, 20-30 percent clinopyroxene, 7-10 percent
olivine, 3-15 percent Fe-Ti oxide, and as much as 15 percent
glass. Conspicuous platy, zoned plagioclase phenocrysts (Ang().
70) as long as 4 cm that constitute as much as 50 percent of
some flows; distribution and abundance of plagioclase
phenocrysts variable within individual flows, between adjacent
flows, and (or) between groups of flows; phenocrysts
conspicuously white on weathered surfaces. Less-abundant
olivine phenocrysts generally associated with plagioclase as
glomerocrysts. Sequences of aphyric, platy to blocky, commonly
coarse-grained flows present throughout unit. Other textures
include diktytaxitic, ophitic, subophitic, intergranular, and
intersertal. Vesicles locally filled with calcite, zeolites, and (or)
clays. Unit includes very rare interbeds less than 2 m thick of
tuff and tuffaceous sedimentary rocks. Unit has maximum
exposed thickness of about 600 m in northern part of map area
and thins to about 60 m near mouth of Cherry Creek canyon in
southern part. Correlated on basis of similar lithology and
magnetostratigraphy (Minor, 1986; Mankinen and others, 1987)
with the Steens Basalt. Type section of Steens Basalt, about 100
km to the north, has a recalculated age (Dalrymple, 1979) of
15.5 Ma based on an original mean age of 15.1 determined by
Baksi and others (1967), but unit now is considered to have age
of about 15.9 Ma because of ages of overlying dated tuffs (Tto
and Ttl). Locally includes:

Tsd Dikes--Basaltic dikes inferred to be feeders for Steens Basalt flows.
Mineral composition similar to Steens flows; dikes typicall
contain large (as much as 3 cm) plagioclase phenocrysts aligned
parallel to dikes near their margins. Dikes have chilled aphyric,
aphanitic borders and range in thickness from about 1 to 6 m.
Only mapped dike located about 1.5 km north of Cherry Creek
in southern part of map area

Tab Andesitic complex of Bilk Creek Mountains (Miocene)--Light- to very
dark-gray, weakly to strongly platy, porphyritic to
microporphyritic pyroxene-olivine andesite lava flows commonly
intercalated with gray to beige, variably bedded tuff, tuff breccia,
and tuffaceous sandstone. Flow tops and bottoms vesicular,
autobrecciated, and locally oxidized; vesicles commonly partly
filled with secondary clays and (or) calcite. Flows, which
average about 10 m in thickness, contain euhedral phenocrysts
and microphenocrysts (0.4 mm average diameter; as much as 2
mm) of olivine (as much as 5 percent; about 1 percent average)
and clinopyroxene (rarely orthopyroxene; less than 1 percent);
olivine usually replaced by clays, Fe oxide, and (or) earthy
reddish-orange iddingsite (rim or entire phenocryst).
Groundmass composed of plagioclase microlites, clinopyroxene,
Fe-Ti oxide, olivine, and interstitial brown glass or, rarely,
felsite; groundmass textures grade from pilotaxitic or trachytic to
intergranular or hyalo-ophitic. Flows typically form subdued
cliffs and weather pinkish to orangish brown or orangish gray.
Unit has maximum exposed thickness of more than 600 m in
southern part of map area. Two andesite flows of unit sampled
in southwest part of map area yield K-Ar dates of 18.1+0.5 and
21.3+0.7 Ma (E.H. McKee, U.S. Geological Survey, written
commun., 1987). Unit locally includes:

Tabv Near-vent pyroclastic rocks--Tan to buff, poorly stratified, clast- to
matrix-supported andesitic agglomerate locally interfingering
with or grading laterally into andesitic agglutinate. Agglomerate
consists of brown to gray scoriae and angular blocks (as long as
1 m) of pyroxene-olivine andesite in a matrix of partly
devitrified ash tuff; both clasts and matrix contain partly
resorbed and iddingsitized olivine phenocrysts (0.7 mm average
diameter), plagioclase microlites, and pyroxene grains; scoria
vesicles locally lined with tridymite. Agglutinate consists chiefly
of partly welded andesite cinders and bombs; tan tuffaceous
matrix makes up less than 20 percent of rock. Pyroclastic rocks,
which form wedge-shaped deposits within andesitic complex, are
exposed in northern and southern parts of map area
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Tabp Plug--Greenish- to purplish-gray, glomerophyric, extrusive to

hypabyssal dacitic plug. Locally markedly flow-foliated and
platy. Contains 0.5 mm-long (average) intergrown augite
glomerocrysts (2 to 3 percent, corroded by Fe-Ti oxide) and
euhedral, normally zoned plagioclase phenocrysts (about 1
percent; 1 mm average length). Groundmass composed of
plagioclase, pyroxene, Fe-Ti oxide, biotite, apatite, K-feldspar,
and interstitial quartz; groundmass textures range from trachytic
to pilotaxitic. Plug locally highly oxidized (hematitic) and
contains vapor-phase cavities lined with tridymite. Weathers
light purplish gray; oxidized parts are stained orangish red.
Pyroxene-olivine andesite flows (Tab) locally may lap onto plug.
Plug exposed about 1.5 km north of Cherry Creek in southern
part of map area

Kg Granitic rocks (Cretaceous)--Light-colored, medium- to fine-grained,

crystalline-granular plutonic rocks consisting primarily of
leucogranite and leucoquartz monzonite (IUGS classification
scheme of Streckeisen, 1976); locally includes dikes of aplite and
pegmatite. Composed of subequal amounts (30-40 percent
each) of zoned plagioclase (Anp(.30; typically myrmekitic and
partly altered to sericite and eplgote) and K-feldspar (orthoclase
or microcline), variable amounts (20-35 percent) of locally
strained quartz, 2-4 percent biotite and black hornblende
(biotite/hornblende greater than 1), and 1-2 percent accessory
minerals including sphene (commonly euhedral; as much as 1
percent), Fe-Ti oxide, apatite, and zircon. Plagioclase grains
commonly euhedral and partly surrounded by interstitial quartz
and K-feldspar. Felsic grains rarely poikilitic, enclosing smaller
ovoid grains of quartz and, less commonly, plagioclase.
Generally plutonic rocks exhibit isotropic fabric. Aplite dikes,
which average about 3 ¢cm in thickness, have a fine-grained,
equigranular texture and a white, sugary appearance, whereas
pegmatite dikes are thicker and much coarser grained. Granitic
rocks typically form ridges with protruding, precipitous,
conspicuously jointed outcrops. Grus where highly weathered.
Unit mapped as granodioritic intrusive rocks by Willden (1964),
who considered leucocratic rocks in region to be part of local
alaskite pluton. Smith and others (1971) recognized several
zoned plutons in region, ranging in composition from gabbro to
alaskite. They obtained K-Ar (biotite) dates of 94.2+3.7 and
90.6+3.3 Ma for granitic rocks sampled in Bilk Creek
Mountains several kilometers northwest of quadrangle
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...... Formline--Trace of flow surface or bedding plane.
Shown only in cross sections

Strike and dip of bed or flow surface
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Bl Directly measured
35
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— Strike and dip of compaction foliation in welded tuff
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A Strike and dip of platy cleavage in lava flow or volcanic
plug
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This map is preliminary and has not been reviewed for conformity
with U.S. Geological Survey editorial standards or with the North
American Stratigraphic Code. Any use of trade, product or firm names is
for descriptive purposes only and does not imply endorsement by the U.S.
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